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LEFT BUNDLE BRANCH BLOCK
By D. McC. BOYLE, M.D., M.R.C.P. and
S. S. A. FENTON, M.B., M.R.C.P.(I.)
Royal Victoria Hospital, Belfast
A RECENT STUDY of the prognosis of patients with left bundle branch block
(L.B.B.B.) suggested that life expectancy was extremely short (Smith and Hayes
1965). While in general L.B.B.B. has a sinister reputation, we have been struck
by a few individuals who have survived many years with L.B.B.B., and we thought
an analysis of some of the material available at the Royal Victoria Hospital,
Belfast, would be of value.
MATERIAL
In the years 1956 and 1957, 111 of the patients who attended the electrocardio-
graphic department of the Royal Victoria Hospital had L.B.B.B. In all cases the
hospital records were studied, and additional data were obtained from the family
doctors. Where possible, survivors were examined personally by the authors. In
eight cases complete data were not available (a loss to follow-up of 7 per cent).
Electrocardiographic criteria for L.B.B.B. were those of the New York Heart
Association (1964). "The QRS interval is 0.12 seconds or more and the components
of the QRS are notched and slurred. In leads I, aVL, sometimes aVF, and in leads
from the extreme left side of the precordium and the left side of the thorax, the
initial deflection is usually an R wave or one of its prominent notches occurs
relatively late in the QRS interval. The ST segment is most often displaced in a
direction opposite to the principal QRS deflection and the T wave also points in
this direction. The appearance of QRS in other leads depends principally on the
average direction of the electrical axis of QRS".
In all cases where statistical testing of significance was required the "chi-square"
method was used. All differences mentioned in the text were significant at the 1
in 20 level (P(0.05).
RESULTS
incidence
During the years 1956-57, 9,469 electrocardiographs were recorded at the Royal
Victoria Hospital. The 111 patients with L.B.B.B. represent about 1 per cent of
this total.
Age and Sex
The age and sex distribution of the patients are shown in Table I. The majority
of patients (87 per cent) were aged 50 years or over, and about one-third (34 per
cent. were aged 70 years or more. Approximately half (45 per cent) the series
were male, and there was no significant difference in the sex incidence between
different age groups.
TABLE I
Age and sex distribution
Age (years) Male Female Total
28-49 6 (43%) 8 (57%/) 14
50-69 31 (53%) 28 (47%) 59
70-87 14 (37%) 24 (63O/,) 38
Total 51 (46%) 60 (54%) 111
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Aetiological factors were analysed (Table II). Over half the patients (55 per cent)
were thought on clinical or autopsy grounds to have coronary arterial disease, and
one-third (34 per cent) had hypertension (diastolic pressure greater than 110 mm.
Hg.). These two factors between them accounted for 69; per cent of the patients.
Aetiology
Ischaemic heart disease
Hypertension
Ischaemic heart disease and/or
hypertension
Rheumatic heart disease ......
Syphilis
Congenital heart disease .....
Scleroderma
Unknown .... ......
TABLE II
Aetiology
No. of patients
58
36
74
6
2
I
22
A further 10 per cent of patients had rheumatic, congenital, syphilitic or sclero-
dermal heart disease, but in 22 patients (21 per cent) no aetiological factor was
known.
Sex did not appear to influence the incidence of any of the aetiological factors
though both patients with the syphilitic heart disease were males.
TABLE III
Aetiology in relation to age
Aetiology
Ischaemic heart disease
Hypertension
Ischaemic heart disease
and/or hypertension
Rheumatic heart disease
Congenital heart disease
Syphilis ..
Unknown ..... ......
28-49 years
...... 3 (23%)
2 (15%)
..... 5 (387/-)
...... 6 (46%)
1 (8%)
1 (8%)
...... 0
Age Group
50-64 years
37 (66%)
26 (46%)
47 (84%)
0
0
0
9 (16%)
70-81 years
18 (49%)
8 (22%)
22 (59%)
0
0
1 (3%)
14 (38%)*
* Includes one case of scleroderma.
As might be expected, patients with rheumatic and congenital heart disease
were younger than average (Table III). Patients in whom no aetiological factor
was found, occurred more frequently in the older age groups and in fact represented
38 per cent of patients aged 70-87 years, 16 per cent of patients aged 50-69 years
and none of the youngest age group (28-49 years).
Clinical Status
The clinical status of the patients at the time the electrocardiographs (ECGS) were
recorded is shown in Table IV. Almost half the patients (48 per cent) had no or
mild symptoms (Grade I or II functional disability-N.Y.H.A. 1964). Twenty-
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Percen&age
55
34
69
6
2
1
1
21TABLE IV
Clinical status in relation to age
Age Clinical status
(years) I and II III IV Total
28-49 9 (69%) 3 (23%) 1 (8%) 13
50-69 28 (50%) 14 (25%) 14 (25%) 56
70-87 14 (38%) 6 (16%) 17 (46%) 37
Total 51 (48%) 23 (27%) 23 (27%) 106
seven per cent were in Grade III and 27 per cent in Grade IV. Sex did not appear
,to influence the clinical status but the younger patients had a lower incidence of
Grade IV disability than the older age group (22 per cent of age group 28-69
years, and 46 per cent of the remainder).
Electrocardiographs
The ECG of all patients were analysed with regard to mean frontal QRS axis
and mean frontal gradient. In addition the following patterns which have been
said to correlate with myocardial infarction were searched for - (1) slurred
S V3 and 4, (2) SV5 and 6, (3) broad qV5and 6 The results are seen in Table V.
TABLE V
Analysis of electrocardiograms (103 patients)
E.C.G. Abnormal
Mean frontal axis (left of -30°) 34 (33%/0)
Mean frontal gradient (left of -I7°) 41 (40%)
qV5and6 (qM0.02 seconds) 1 (1%)
Slur SV3and 4 23 (22%)
SV5 and 6 61 (61%/0)
Abnormal mean frontal axis (to the left of -30°) occurred in 33 per cent of patients,
and an abnormal gradient (to the left of -17°) in 40 per cent. A q wave greater
than 0.02 seconds occurred in one patient only, and a slurred SV3and 4 in 22 per
cent of patients. None of these electrocardiographic features correlated with age,
sex, clinical status, or aetiology.
Radiology
X-ray of patients taken near the time the ECG was recorded were studied, and
those in whom the cardiothoracic ratio exceeded 50 per cent were described as
having cardiomegaly. Seventy-four patients (71 per cent) had cardiomegaly, and
it occurred more frequently (80 per cent) in patients in disability Grade III or IV
than in patients in Grade I or 11 (62 per cent). Cardiomegaly showed no correlation
with age, sex or aetiology.
Survival
Survival figures for the group are seen in Table VI. Twenty patients (19 per
cent) died within 1 year of the ECG being recorded, and 54 per cent were dead
within 4 years. A further 17 per cent died 5-9 years later and 29 per cent are
still alive.
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Survival
Survival Number of patients
0-4 years 56 (54%)
5-9 years 18 (17%)
Alhve 1966 30 (29%)
Total 104
Various factors were studied to see if they influenced survival. Table VII shows
the effect of age. Patients aged 70-87 years at the time the ECG was recorded had
a worse prognosis than the remainder, only 16 per cent surviving more than 9
years, compared with 43 per cent of the younger patients.
TABLE VII
Survival in relation to age
Age Survival Total
(years) 0-4 years 5-9 years Alive
28-49 4 (8%) 25 (47%) 24 (45%) 53
50-69 4 (19%) 9 (43%) 8 (38%) 21
70-87 5 (16%) 20 (67%) 5 (16%) 30
Total 13 54 37 104
Table VIII correlates survival against clinical status. As might be expected,
patients in functional disability Grade I or II did much better than patients with
more severe symptoms. No patients in Grade IV survived more than 9 years and
81 per cent died within 5 years. This compares with 47 per cent of patients in
Grade I or II who are still alive, and only 35 per cent who died within 5 years.
TABLE VIII
Survival in relation to clitical grading
Clitncal Survival
grading 0-4 years 5-9 years Alive Total
I-II 19 (37%) 8 (16%) 24 (47%) 51
III 9 (43%) 6 (29%) 6 (29%) 21
IV 26 (81%) 6 (19%) 0 32
Total 54 20 30 104
Cardiomegaly was found to correlate with survival time (Table IX). Patients in
whom the cardiothoracic ratio was less than 50 per cent had a higher percentage
of patients surviving more than 9 years (47 per cent) than patients in whom the
TABLE IX
Survival in relation to cardiac size
Cardiac size Survival Total
0-5 years 5-9 years Alive
Cardiothoracic ratio >50% 42 (56%) 16 (22%) 16 (22%) 74
Cardiothoracicratio< 50% 14 (47%) 2 (7%) 14 (47%) 30
Total 56 18 30 104
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,was analysed within groups of similar functional disability (Table X) no significant
correlation with survival was found.
Other factors studied-sex, aetiology, and ECG findings (mean frontal axis,
frontal gradient, SV5 and 6 slurred S V3 and 4. wide qV5 and 6 showed no correlation
with survival.
TABLE X
Survival in relation to cardiac size within the clinical grading groups
Clinical Cardiothoracic Survival
grade ratio 0-4 years 5-9 years Alive Total
I and II (50% 7 (37%) 1 (5%) 11 (58%) 19
>,50% 12 (39%) 6 (19%) 13 (44%) 41
III and IV (50% 7 (64%) 1 (9°%) 3 (27%) 11
)50% 30 (70%) 10 (23%) 3 (7%) 43
DIscussIoN
Left bundle branch block is essentially an electrocardiographic diagnosis and
thus its true incidence in the general population is difficult to assess: however, it
occurs only rarely (Hiss and Lambe 1962; Ostrander 1964). The incidence in
patients referred to an ECG department of a hospital has been estimated at 1 per
cent (Katz and Pick 1956) and this is similar to our findings. All workers in the
field have found L.B.B.B. to occur much more commonly in older age groups
than in younger persons.
Aetiological factors have proved similar in most studies of the subject (Johnson
et al. 1957; Conyers et al. 1965). The majority of patients with L.B.B. have
coronary arterial disease and/or hypertension. Other findings occurring less fre-
quently include rheumatic or syphilitic heart disease, calcific aortic stenosis and
primary myocardial disease. These findings are similar to those in the present
study. Our finding of a relatively high percentage of patients in whom no aetio-
logical factor was found, is difficult to evaluate due to a low auto-psy rate. It is
likely that many of these patients had coronary arterial disease which had not
manifested itself as clinical angina or myocardial infarction. However, a number
of these patients may have had primary myocardial disease and in at least one
patient autopsy findings revealed an essentially normal heart with only minimal
.coronary arterial atheroma. A comprehensive pathological survey would be
necessary to assess its true incidence. In one such study (Conyers et al. 1965) 5 per
cent had primary myocardial disease and 1 per cent had amyloidosis.
Since L.B.B.B. causes a completely abnormal route for the depolarisation wave
in the left ventricle, the QRS-T complexes are markedly altered from normal. The
difficulty in diagnosing myocardial infarction in the presence of L.B.B.B. is well
known (Wilson et al. 1945). However, even in the presence of L.B.B.B. some QRS
patterns are said to be suggestive of myocardial infarction (Sodi-Pallares 1956,
Massie and Walsh 1960). We have studied SV5 and 6 qV5and6, and slurred
SV3and 4 However, like Norris (1961) we found none of these correlated with the
clinical diagnosis.
Some workers (Pantridge 1951; Sodi-Pallares 1956) have found that an abnormal
ventricular gradient occurs more frequently in patients with severe underlying
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tricular gradient and clinical status or survival.
Our main interest in undertaking the present study was to ascertain the prognosis
of the condition. While it is generally recognised that the prognosis depends on
the underlying heart disease (Rodstein et al. 1951), the finding of L.B.B.B. in any
patient indicates the need for giving a guarded prognosis (White 1944). A recent
study of hospital cases (Smith and Hayes 1965) showed a mean survival time of
36 months, even shorter than the classical study by Johnson et al. (1957) who
found a mean survival of 40 months. However, both these studies included patients
who were still alive at the time the assessment was made. Using the same technique
with our figures the mean survival time was 5.6 years. These figures are dependant
on the form of the study and do not give a fair estimate of prognosis. The fact
that 29 per cent of our patients were still alive at least 8 years after L.B.B.B. had
been recorded and that some of these have little cardiac disability gives a more
valid indication of prognosis. Even in the older age groups, where life expectancy
is under 11 years in females and 9.5 years in males (Registrar General, N.I. 1961),
16 per cent of the patients were still alive 9 years later. It is clear that L.B.B.B.
does not of necessity denote a short life span.
Remarkably few of the factors studied seemed to influence the prognosis.
Younger patients, whose life expectancy is naturally better, survived longer than
older patients. This was also noted by Johnson et al. (1957). Cardiac status at the
time the patient entered the study also influenced survival and this is as one would
have expected. Johnson et al. (1957) found that cardiomegaly was associated with
a poor prognosis and this is also seen in our figures. However, this appears to be
related to the fact that heart size correlated with clinical status: we found that
within groups of similar clinical status, heart size did not influence survival time.
All the remaining factors examined-electrocardiographic fin-dings, aetiology and
hypertension-were of no value in predicting survival time.
SUMMARY
A study has been made of all patients attending the ECG department of the
Royal Victoria Hospital, Belfast in 1956-57 in whom complete L.B.B.B. was found.
The incidence of L.B.B.B. in this population was 1 per cent.
L.B.B.B. occurred more frequently in the older age groups.
The commonest aetiological factors were ischaemic heart disease and hypertension
alone or in combination. However, in 21 per cent no aetiological cause could be
determined.
The ECG itself proved to be of no value in determining aetiology or severity of
the condition.
Twenty-nine per cent of patients remain alive 9-10 years after L.B.B.B. was
found. The only factors affecting prognosis were age and clinical status at the time
L.B.B.B. was discovered.
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BOOK REVIEWS
PSYCHIATRY FOR STUDENTS. By David Stafford-Clark, M.D., F.R.C.P.,
D.P.M. (Pp. 276; figs. 3. 21s). London: George Allen & Unwin, 1966.
THE first edition of this book was reviewed in this Journal. Changes in this edition, now
published in paper back form and costing fourteen shillings less, are outlined in the preface.
The description of the practical technique for the induction of hypnosis has been omitted.
Reference is now made to the application of learning theory to the treatment of neuroses.
Chronic schizophrenia and the pychiatric aspects of epilepsy receive more attention.
The early appearance of a second edition reflects the popularity of this book. There is no
reference to the Mental Health Act (Northern Ireland) 1961, which, like the Mental Health
Scotland Act 1960, does not have a category dealing with psychopathic disorder.
This book will continue to appeal to a wide range of students. General practitioners will
find much practical guidance within its pages. J.G.G.
AND AFTER THAT NURSE? Compiled by Roger Brook. (Pp 62. 8s. 6d.).
London: Souvenir Press, 1966.
THIS consists of hundreds of nursing "howlers"' taken from examination papers. Especially
under stress we all make silly mistakes and only if we acknowledge this should we laugh
at these "howlers". Perhaps a rather juvenile sense of humour is necessary for the full
enjoyment of this book and its reception will vary widely with the reader.
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